Anethum sowa L. (Dill) seeds were investigated to determine the fatty acid composition and proximate analyses. The seeds contain 9.36 % fatty oil. The saturated and unsaturated fatty acids contributed 6.22% and 93.78% respectively of the oil. The per cent composition of the extracted oil was identified by Gas Liquid Chromatography (GLC). Among the six fatty acids identified from this study oleic acid contributed the highest proportion (87.10%), where as, linolenic, palmitic, stearic, behenic and arachidic all together contributed the rest (12.90%). Proximate analyses showed that A. sowa. seeds are good source of dietary fibre. Overall Dill seeds oil can be considered as a good source of oleic acid.
Introduction
Plant taxonomists, in general, regard Anethum sowa (Dill, Indian Dill and BengaliShulfa) and Anethum graveolens (European Dill) out of the three species of the genus Anethum as one composite species recognizing them as two types or varieties (Bentham and Hooker et al. 1862-7; Buwalda 1949; Minosuke 1958) . The herb Anethum sowa grows 2-2.5 ft. high and like fennel have small feathery leaves, which stand on sheating foot-stalks with linear and pointed leaflets. Stem in erect slightly branched, cylindrical, striated, smooth and pale green. The seeds of Anethum sowa are longer than those of Anethum graveolens and their dorsal ridges are paler in color. Each seed is about 4 mm long and oval, as most split in two after harvesting. The majority of Dill seeds look flat on one side and convex on the other, with a few seeds retaining a fine, 1 mm stalk (Anonymous 1985; Chopra et al. 1982; Pruthi 1998) . A. sowa fruits are less fragrant than A. graveolens. Both of them have been of extensive commercial interest (Baslas et al. 1971) .
Anethum sowa L., commonly known as Dill, Indian Dill, Shulfa or Sowa a genus of the family Apiaceae (Umbelliferae) is an annual and winter crop. It is native to Europe and commercially produced in subtropical and temperate regions such as India, Pakistan, Egypt, United States, Hungary, England, Germany, Holland, Finland and as well as, grown in almost in all districts but extensively in the northern regions of Bangladesh (Simon et al.1984) . The people of this region grow as pot herb and use to flavor curries. It is an important condiment crop which is largely used for flavorings and seasoning of various foods such as salads, sauces, soups, sea foods, especially pickled vegetables and a popular ingredient of curry powder (Dey 1896) . The seed oil is also used as scenting agents in detergents, soaps, airfresheners, insect repellents, intermediate in the synthesis of perfume chemicals and as a pharmaceutical aid. The seeds are also used as folkloric medicine e.g. aromatic, carminative, specially useful in Aromatherapy functions, also as digestion aid and their infusion reduces flatulence, hiccups, stomach pains and insomnia (Woolf 1999; Bakowski and Michalik 1986; Halva and Pukka 1987; Paakkonen et al.1989; Guenther 1950 ).
Vegetables and plant seeds are the most promising sources of lipids, simple and complex carbohydrates, proteins, minerals and secondary metabolites. These are used for better health of human also for industrial and as well as, pharmaceutical purposes (Mowla et al. 1990 ). Lipids are the major constituents of food. It is an essential item of human consumption either as such or in refined or hydrogenated form. Fresh vegetables may contain 0.1-1.0% lipids on fresh weight basis (Hytowitz. et al. 1984; Mowla 1990) . Their presence, quantity and composition are important not only for organoleptic satisfaction but also for nutrition and keeping quality. They provide the essential fatty acids for body need and serves as the structural material of cell membranes in all tissues. They also play a significant role in normal biological functions and in relation to major problems in health and agriculture (Gurr et al.1975; King 1970; Hansen 1990 ). The fatty acids produced from any type of oil seed may vary with lipid class, geographical location, cultivar, soil type, climate, moisture, temperature, maturity of the seed and agricultural practice (Galliard et al. 1975; Kinsella et al. 1975; Chu et al. 1979; Ching Kuang Cho 2000) .
With the increasing demand of vegetable oils and spice in the country, the investigations of the oil seeds of Dill have assumed great importance. From the literature survey no work has been found reported and carried out about the composition of fatty acids of the seed of Anethum sowa in Bangladesh. Hence the present investigation was carried out (a) to estimate the chemical composition of the seed as well as, that of the extracted oil from the remaining seed cake of A. sowa; (b) to compare the quality and quantity of fatty acids with other commercial seed oil as well as spice quality and (c) to evaluate whether the oil could be used in edible purposes and as an important raw material as well as functional products of pharmaceutical aid.
Materials and Methods i. Plant materials
The Dill (Anethum sowa L.) plants were cultivated in loamy soil at Keranigonj, Dhaka of Bangladesh. The seeds were harvested at the age of about 5 month, in the month of May, 2004 when seeds were grayish black in color. The sample was cleaned to separate dirt, sundried and followed by the determination of the moisture content and steam distillation to free from essential oil. The moisture contents of the fresh seed samples were determined by the standard method (IUPAC 1977) . The chemicals used for this study were of E. Merck, Germany.
ii. Extraction
The essential oil free seed samples were sundried, removed of all visible impurities and powdered by warring blender. About 115.0g. of crushed seeds cake were then extracted with petroleum ether (b.p. o C) in a Soxhlet apparatus for 72 hours to isolate the oil with three replications. It was first filtered following distillation to remove solvent under reduced pressure. The dark brown colored oil obtained was ready to analyze using AOAC method (AOAC 1984).
iii. Physico-chemical study of the oil
The physico-chemical properties like specific gravity, refractive index, acid value, iodine value (Hanus method), saponification value etc. of Anethum sowa seeds were determined with three replications as per methods cited under references (AOAC 1984; A Manual..1976; British Pharmacopoeia 2004; Kirk and Sawyer, 1991) and the results are shown in Table I .
iv. Proximate analysis
The meal left after oil extraction was sundried and it was subjected for determination of the percentages of moisture, ash, nitrogen, protein, carbohydrate and crude fibre were done according to the standard methods (AOAC 1984; A Manual..1976; Van Soest 1976; NIN 1993) with three replications (shown in Table II ). The gross food energy was estimated (Edeoga et al. 2003; Osborn 1978 ) using the equation:
Where: FE = Food energy (in g./calories), CP=Crude protein and CHO=Carbohydrate
v. Identification and quantification of fatty acids
The fatty acid composition was determined by analysis of their methyl esters. The fatty acid methyl esters (FAMEs) were prepared from the oils by esterification using BF 3 -MeOH complex (AOAC 1984; British Standard methods 1958) . The complete conversion of esterification was checked by means of TLC. The FAMEs were analyzed by Gas Liquid Chromatography (GLC). Standard FAMEs (E. Merck) were used for the identification of the peaks.
vi. Instrument and separation conditions
The fatty acid methyl esters were analyzed on a PYE UNICUM PU: 4500U respectively. Splitting 80 %, speed of the chromatogram was 0.5 mm/min. The fatty acids were identified by comparison of relative retention times and peak positions of the chromatogram with that for the standard fatty acids. The amounts of fatty acids were calculated from the peak areas computed by LKB 2220 electronic recording integrator. The fatty acid composition of the extracted oil obtained from this study is represented in Table III .
Results and Discussion
A.sowa seed contain 9.36% fatty oil. The physico-chemical properties of the oil are shown in Table I (Mowla 1990; Kirk et al. 1991) . The refractive index indicated that the oil contains fairly large amount of long chain unsaturated fatty acid (Mabaleha et al. 2004; Ali 1998 Each value represents the average of three replicate analyses ± SD Table I . Physico-chemical characteristics of Dill seed oil one. The acid value was very higher than other edible oils like soybean, mustard, palm and rice bran (refined) oil. The higher acid value indicated that the grade of this extracted oil is not suitable for direct edible purposes. It may be used for consumption through refining or may be used for industrial purposes. The drying property of the oil was examined and it was found to be non-drying in nature. The nutritive and proximate compositions determined in the studied sample of A. sowa seed were shown in Table II . The moisture, crude fibre, protein, ash and total carbohydrates were found to be 13.31%, 28.88%, 18.87%, 6.98% and 22.58% respectively. It was observed that plants with relatively high fibre content had low percentage of ash content. The Dill seed Should fairly high food energy value 250.137 (g./calories) which might be due to the high lipid content (9.36%). The high content of carbohydrate, protein as well as crude fibre are noticeable characteristics of the seed. The high fibre content (28.88%) of the A. sowa seed may possess positive effect in human diet. Besides, it may increase feacal bulk and lowers gastric cholesterol (Edeoga et al. 2003; Enwere 1998) .
Gas liquid chromatographic analysis of the fatty acid showed that the saturated fatty acids present in the oil sample were mainly palmitic acid (4.27%), stearic acid (0.95%), arachidic acid (0.46%) and behenic acid ) and linolenic acid percentage is similar to the soybean oil (2-10%), rapeseed oil (7-9%) and mustard oil (6.5-6.8%). On the other hand the saturated acid of palmitic is almost comparable to the grape seed oil (4-11%) and sunflower oil (4.29%) (Mowla et al. 1990; Ching Kuang Cho 2000) .
Healthful fats (i.e. lower saturates and higher mono -unsaturated) have led to meet various consumer demands: (i) increased monounsaturated fatty acids: oils with increased mono-unsaturated (such as the high oleic varieties of oil seed) are low in polyunsaturated (linolenic acid) which are pron to oxidation.
(ii) A high oleic oil also may help to reduce raised levels of total plasma cholesterol without reducing the high density lipoprotein (HDL) cholesterol level (US Department 1990; Francie et al.1995) .
Common vegetable oils usually contain 6-15% saturated fatty acids (Norton 1989; Golfman and Bohme 2001; Kamal Eldin and Yanishlieva 2002) . Dill seed oil contain 6.22% saturated fatty acid of the total oil, although it is slightly higher in respect of the lower limit of the said percentage range but it is comparatively better for human consumption. Owing to its high percentage of the unsaturated fatty acid (93.78%) especially the oleic acid (87.10%), it may be concluded that Dill seed of Bangladesh origin has suitable nutritional properties and therefore, may be considered as edible oil after proper refining. Otherwise the extracted oil may be tapped as a source of oleic acid. On the basis of above information the oil can also be used in the food and pharmaceutical industries as an important raw material for developing functional products.
Conclusion
Oils and fats have a significant role in human nutrition similarly in the production of various useful chemicals and industrial products. Demand of quality oils and fats is increasing all over the world. To cope with the increasing demand of oils and fats from new-conventional sources is getting importance.
The present study showed that, Dill seeds contain 9.36% fatty oil, but could be advantageous over the other vegetable oils in respect to health benefit (High PUFAs in the oil) as it contains 87.10% of oleic acid and 6.68% linolenic acid. However further study on the selection of high oil yielding variety of Dill (A. sowa) seed from available species is needed for commercial exploitation of the oil.
